Purpose Population aging is one of the great achievements of humanity. However, with aging, the incidence of chronic diseases and those related to cognition deficits increase. In this way, strategies aimed at preventing or delaying cognitive deficit are extremely necessary. Thus, this study investigates the relationship between cognitive deficits, schooling and eating habits in a Brazilian elderly population. Methods The dietary habits of 400 older adults were investigated through structured questionnaires. Unhealthy eating habits such as low consumption of fruits, vegetables and beans, consumption of fatty meats and whole milk, adjusted for other variables, were evaluated. Cognitive function was assessed by the Mini Mental State Examination (MMSE). Data were analyzed by Chi-square test and binary logistic regression. Results There was cognitive deficit prevalence of 17.7% in the study population, which increases with age progression. The low frequency of vegetable consumption increased the risk of cognitive deficit in the crude analysis by 47.6% and increased these odds by 44.1% after the final adjustment. Low educational level was also associated with cognitive deficit of individuals (28.25%). Conclusion Educational level and vegetable consumption in adult life and in later adulthood improve cognition.
INTRODUCTION
Population is aging, and this phenomenon occurs in an accelerated manner due to improvements in quality of life, schooling, and greater coverage in population-based health services¹. World projections for 2025 indicate a 223% increase in the number of older adults, which will total 1.2 billion people over 60 years, of which approximately 30 million will be Brazilians². However, this increase in longevity has been accompanied by a high incidence of aging-related neurodegenerative diseases. Even if aging occurs in a healthy way, it is possible to observe changes in the brain structures that may result in cognitive deficits and dementia 3, 4 . Currently, dementia is one of the most important causes of morbidity and mortality among older adults and represents a significant public health problem due to the long and complex nature of functional, emotional and social consequences for both patients and their families 5 . Thus, one of the great challenges of this century is to prevent, treat and reverse diseases related to age advancement, such as those characterized by cognitive dysfunctions. The early recognition of cognitive changes in this population is important because it allows proposing care aimed at the prevention of cognitive deficit and dementia 6 . Furthermore, it is important to understand that in addition to age progression 7 , lower educational level and income 8 , sedentary lifestyle 9 , presence of chronic diseases, smoking, excessive alcohol consumption and inadequate dietary habits 11 may negatively influence cognitive function. In fact, five or more servings of fruits and vegetables consumed daily, and increased fish consumption may positively impact the cognitive function of older adults 11, 12 . This occurs because fruits and vegetables are sources of vitamins C, E, carotenoids and flavonoids, which exert antioxidant function and reduce oxidative processes in brain structures that promote cognitive deficit 13 . On the other hand, the consumption of saturated fat present in fatty meats and whole milk products are negatively associated with cognitive deficit 14 . Beans, a good source of zinc, may promote positive effects on cognition due to their participation in protein synthesis and antioxidant capacity 15, 16 . Thus, through an explanatory logistic regression model, this research investigated the association between epidemiological variables, dietary habits and cognitive function in a Brazilian elderly population to identify factors that may be used to prevent or attenuate cognitive decline.
MATERIAL AND METHODS

Population And Sample
A cross-sectional study conducted with older adults (≥ 60 years old) of both sexes, assisted by Community Health Agents (CHA) in nine Family Health Strategy (FHS) units in the city of Francisco Beltrão, Paraná was conducted. According to census carried out by IBGE (2010) 3 , the population with 60 years or more in this municipality is 8,264 individuals, representing 10.4% of the city population. For the sample calculation, prevalence of 19% (cognitive deficit), accuracy of 2.5%, significance level of 5% and reliability of 99% were considered. The study sample was composed of 400 older adults. The sampling process was random simple. Data collection was performed by undergraduate nutrition students, duly trained for this purpose. Collection was carried out in households from July to November, 2013, in morning and afternoon sessions, along with CHA visits that indicated the residence of participants in each unit.
As inclusion criteria, participants should be able to hear and understand instructions and present no cognitive disorders and/or advanced mental illnesses that avoided understanding and performing the procedures for the cognitive function screening, reported by family members or CHA. The study was approved by the Research Ethics Committee Involving Human Beings of the Paranaense University (CAAE 07581912.1.0000.0109). Participants gave their free and informed consent in writing to participate in the research.
Cognition Evaluation
Cognitive function (dependent variable) was investigated by the Mini Mental State Examination (MMSE) screening instrument validated for older adults in Brazil 17 . Cutoff points of 19/20 were considered for participants without any schooling level and 23/24 for those with some schooling level 18 . Responses were categorized as absence of cognitive deficit and possible cognitive deficit.
Independent Variables Evaluation
Information on "unhealthy eating habits" was included as independent variables of the study. Insufficient consumption of fruits, vegetables, beans, reports of consumption of red meat with apparent fat, chicken with skin and whole milk were considered indicators of unhealthy eating habits. Weekly consumption of fruits, vegetables and beans was investigated by the questions: "On how many days of the week do you usually eat fruits?", "On how many days of the week do you usually eat vegetables or cooked vegetables?" and "On how many days of the week do you usually eat beans?". Consumption of fruits, vegetables and beans consumption was considered adequate (≥ 5 times per week) or inadequate (≤ 4 times per week). The consumption of meat with apparent fat was investigated by the questions: "When you consume red meat with visible fat do you usually eat the fat?" (No, I either remove excess visible fat or I do not eat red meat with visible fat; Yes, I eat with fat). For the analysis, the consumption of meat without visible fat was considered adequate. "When do you consume chicken with skin, do you usually eat with the skin?" (No, I always remove the skin or do not eat chicken with the skin; Yes, I eat chicken with the skin). The consumption of chicken without the skin was considered adequate. "When you drink milk, what kind of milk do you usually drink?" (Skimmed or semiskimmed; whole milk, does not apply). For the analysis, the consumption of skimmed or semi-skimmed milk was considered adequate.
Adjustment Variables
For the analysis of association, adjustment was made for the following variables: sex (male, female); age (60 to 69 years, 70 to 79 years, 80 years or more); educational level (any degree of education, illiterate); income (up to 1 minimum wage, 2 to 3 minimum wages, more than 3 minimum wages); smoking (non-smoking); ingestion of alcoholic beverages (yes, no); presence or absence of diseases, as investigated: "Some doctor or nurse has already told you that you have systemic arterial hypertension (SAH), diabetes mellitus (DM), cardiovascular disease (CVD), and/or dyslipidemia?" or "Do you take medicine for SAH, DM, DCV and/or dyslipidemia?" (yes, no); and body mass (kg), height (m) and waist circumference measurements (cm). Body mass and height were measured using technique standardized by Frisancho 19 . In bedridden or compromised individuals, it was estimated using the Chumlea equation 20 
STATISTICAL ANALYSES
The chi-square test was used to verify associations among variables. Binary logistic regression estimated the risk odds ratio (OR) of variables unhealthy eating habits involved in cognitive function. Crude and adjusted analyses were performed for variables that entered the model from the Wald test (p-value < 0.20). Significance level was p < 0.05, with 95% confidence interval (CI). SPSS ® software version 17.0 was used for all analyses.
RESULTS
A total of 400 older adults aged 60 years or more of both sexes participated in the study. Of these, 204 aged between 60 and 69 years, 133 between 70 and 79 years and 63 aged 80 years or more. Most of the sample (72%, n = 288) consisted of women. The prevalence increases with age progression, being estimated in 10.8% for participants aged 60 -69 years and 41% for those with 80 years or older. Low educational level was associated with cognitive deficit: 113 individuals were illiterate (28.25%), 269 had 1 to 4 schooling years (67.25%) and 18 had 5 years or more schooling years (4.5%). The estimated prevalence of possible cognitive deficit was 17.7% (n = 71). Sex, income, smoking, alcohol consumption, chronic diseases and BMI were not associated with cognitive deficit (Table 1) . Participants with low consumption of vegetables (≤ 4 times a week) were 47.6% more likely of being at risk for cognitive deficit in the crude analysis (OR: 0.524; CI: 0.310; 0.877). After adjusting for age, sex, schooling and income, the chances of risk for cognitive deficit increased 44.1% (OR: 0.559; CI: 0.317; 0.986). Consumption of fruits, beans, whole milk, red meat with visible fat and chicken with the skin showed no risk or protection for cognitive function (Table 2 ). 
DISCUSSION
The projection of the population pyramid indicates an increase in longevity, frailty, development of chronic degenerative diseases, autonomy impairment, fragile family structure and deficits in several aspects related to quality of life, which are objects of concern and studies in Brazil and other countries 23 . The life-style knowledge that elderly subjects had throughout their lives is an important tool to determine which factors are closely related to the processes of loss of cognition and to point out strategies that can be used to prevent this process. In the elderly population investigated in this research, two factors are directly related to loss of cognition: low schooling and low consumption of vegetables (≤ 4 times per week). Age progression is the main determining factor the loss of cognition in the elderly 24, 25 . It occurs because aging is conditioned by changes in brain structures 26 . Higher schooling may be related to better cognitive function, since it makes the brain more resilient and flexible against the effects of diseases or common alterations of aging 24 . In addition, low schooling can be related to occupation, income, health and lifestyle over the years 27 . In fact, in this research, advanced age, illiteracy or low educational level were associated with worse cognitive function. However, income was not related to cognitive decline. Other factor considered as a longevity limitation is the oxidative stress, a redox status disruption, associated to several aging-related diseases, such as Alzheimer and Parkinson neurodegenerative diseases 28, 29 . Brain tissue contains high levels of polyunsaturated fatty acids and appears to have less antioxidant protection, being more susceptible to damage from oxidative stress than other tissues 29 . Fruits and vegetables present components that can promote benefits to cognitive function by exerting antioxidant activity, providing protection against oxidative stress in the brain 30, 31 . These foods are good sources of vitamins B6 and folate. It is worth mentioning that these components participate in reactions that allow the control the excess of serum homocysteine, being a protective factor to cognition 32 . In addition, vegetables contain high amounts of vitamin E, and when consumed with additional fats, they improve the absorption of this vitamin, carotenoids and flavonoids 13 . These factors may explain why older adults who consumed more than 5 servings of vegetables per week presented better cognitive function in this investigation. The same response pattern was found in a Chinese study with 6,911 illiterate older adults, who found that the higher consumption of vegetables resulted in lower chances for cognitive deficit assessed by MMSE 34 . Another Chinese study found that lower intakes of vegetables were associated with cognitive impairment in individuals aged 90 years or older 34 . However, Brazilian surveys evaluating food consumption patterns and epidemiological data are widely varied. A survey conducted with 1,558 older adults from Minas Gerais revealed that individuals with lower frequency of fruit and vegetable consumption (< 5 times per week) were 1.94 times more likely of having lower MMSE scores 35 . Another study conducted in Santa Catarina, evaluated 1,197 individuals aged over 60 years. For women (n = 778), the results showed higher mean MEEM scores according to the increase in the daily frequency of fruit and vegetable (> 4 servings/day) consumption. The same was not observed in men 11 . This variation of results can be explained by the different cutoff points adopted in studies and by the wide economic and sociocultural diversity of the country, reflected by different schooling levels and food consumption.
These data establish relevant points regarding the attention that should be given to older adults in their inclusion in educational activities that can contribute to their formation, adequate reading and writing, activities that will result in greater autonomy in their daily activities, which require mastering certain skills that may collaborate to improve cognition function. In the same sense, healthier diet that includes the consumption of vegetables at least 5 times per week should be encouraged. This simple and inexpensive measure has significant effects on the cognitive function and quality of life of elderly individuals. In the case of an older adult with already established cognitive loss, these prevention measurements are never too late, which will slow down the progression of the disease. Aging stems from normal development and involves structural, functional, and biochemical neurobiological changes. These alterations influence the organism, and environmental and socio-cultural factors (quality of life and lifestyle, diet, physical inactivity and physical activity) are closely linked to both healthy and pathological aging. However, in the presence of cognitive and other dysfunctions, diagnosis and early intervention may provide a better quality of life for patients and their families 36 .
Aging is also a social construct that depends on the context in which individuals are inserted, experiences and opportunities that they have had. From the biological point of view, it is a unique phenomenon, and from the social point of view, it is a plurality of phenomena 37 . So, interventions that improve cognition in the elderly are extremely necessary to provide better quality of life for these individuals.
CONCLUSION
High weekly consumption of vegetables and schooling are protective factors of cognition in the elderly. The consumption of vegetables and educational activities are simple and inexpensive measures that should be adopted during adult life for the promotion of healthy aging and protection of cognitive health.
